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510(k) SUMMARY

T]his summary of -510(k) safety and effectiveness information is being submitted in
accordance with the requirements of SMDA 1990 and 21 CE-R 807.92. The assigned 510(k)
number is K132462.

807.92 (a)(I): Name: Hitachi Chemical Diagnostics
Address: c/o Erika Ammiirati

575 Shirlynn Court
Los Altos, CA 94022 OCr 2 8  z

Phione: (650) 949-2768 21
FAX: (650) 949-5347
Contact: Erika Ammiirati,

Consultant to Hitachi Chemical Diagnostics, Inc.

807.92 (a)(2): Device name- trade name and common name, and classification

Tradle name:
S TEST Reagent Cartridge Blood Urea Nitrogen (BUN)
S TEST Reagent Cartridge Creatiiiine (CRIB)

Common Name: Routine chemnistry analyzer for- blood urea nitrogen (BUN)
Routine chemistry analyzer for ereatinine (CRE)

Classification: Class 11, 21 CFR § 862.1770- 13UN test systemn (BUN)
Class 11, 2 1 CFR § 862.1225- creatinine test system (CRB)

807.92 (a)(3): Identification of the legally marketed predicate devices
Cobas c systemns UREAL (Roche Diagnostics, Inc., Indianapolis, IN)- K 100853
Cobas e systems CREJ2 (Roehe Diagnostics, Inc.. Indianapolis, IN)- K 100853

807.92 (a)(4): Device Description
The Hitachi Clinical Analyzer is an automratic, bench-top, wet chemistry systemn intended for
use in clinical laboratories or physician office laboratories. Thte instrument consists of a
desktop analyzer unit, an operations screen that prompts thle user for operation input and
displays data, a printer, and a unit cover. The analyzer unit includes a sinle probe, an
incubation rotor, carousels for sample cups and reagent cartridges, and a mnulti-wavelength
photometer. The single-use reagent cartridges mnay be placed in any configuration on the
carousel, allowing thle user to develop any test panel where the reagent cartridges are
available.

The S TEST reagent cartridges are mnade of plastic and incluide two smnall reservoirs capable,
of holding twvo separate reagents (RI and R2), separated by a reaction cell/photomnetric
cuvette. Thte cartridges also include a dlot code label that contains all chemistry parameters.
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calibration factors, and other produceti on-related information. e.g., expiration dating. Thle
dimensions of the reagent cartridges are: 13.5 nun (W) x 28 mmr (D) x 20.2 mmi (1-1).

System operation: After the sample cup is placed into thle carousel, the analyzer pipettes the
sample, pipettes the reagent, and mixes (stirs) the sample and reagent together. After the
sample and reagent react in the incubator bath, the analyzer measures the absorbance of the
sample. and based onl the absorbance of tile reactions, it calculates thle concentration of
analyte in the sample. The test system canl measure analvtes in serumi or plasmna and results
are available in approximately 15 mintes per test. This Submission is for reagent cartridge
test systenis for glucose.

Chemnistry reactions (13UN):
Urea is degraded by urease into ammnonia. When glutamnate dehydrogenase (OL-D) reacts with
ammoncnia and alfal-ketoglutaric acid to produce glutamnic acid, NADPII-l is converted into
NADI' with a decrease of' absorbance at 340 rn. The concentration of urea nitrogen canl be
determined by measuring the amlount of'change in absorbance.

Urcase
Urea 'NI-1 3 +CO-2

OL-D
NI-I3 + Alfa-ketoglutaric acid + NADPII-l - I Glutainic acid ± 1-1,0 + NADP

Chemnistry reactions (CRIB:
As the first reaction, creatine in saniples is decomposed into water and oxygen by the action
of creatinase. sarcosine oxidase, and catalase. Subsequently, as the second reaction, creatinine
in samples is converted into creatine by thle action of' creatininase, and then sarcosine is
formied by creatinase. Then, the quinone pigment is formed by oxidation condensation
between NN-I3is (4-sulifobutylI)-3)-methylIaniline disodiumn salt (TO DB1) and 4-
amninoaiitipyrine in thle presence of peroxidase (P'OD) and hydrogen peroxide is by sarcosine
oxidase. The concentration of creatinine is determined by mneasuring the absorbanice of' the
resulting qtiinone pignient (purple-red).

The first reaction:

Creatinase
Creatine + l-l,0 Sarcosine + Urea

Sarcosine oxidase
Sareosine ± 02 +- 1120 ~. Glycine + -CI-10 ± 1-1202

Catalase
21-1102 i 02 +21-120
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The second reaction:
Creatininase

Creatinine + 11,0 Creatine

Great inase
Creatine + 1120 -il Sarcosine + Urea

Sarcosine oxidlase
Sarcosine + 02 + H20 Ill Glycine + H-CHO1 + 1-102

POD
H2 02 ±TODB +4-amninoantipyrine -I Quinione pigmient (purple-red)

807.92 (a)(5): Intended Use (BUN and CRE)

The S TEST Reagent Cartridge Blood Urea Nitrogen (BUN) is intended for the quantitative
measurement of BUN in serum, lithium heparin plasmia, K3 EDTA plasmna. and sodiumn
citrate plasmia on the 1litachi Clinical Analyzer E340. The test system is intended for use in
clinical laboratories or physician office laboratories. F-or in vitro diagnostic use only. I3UN
measurements are used in the diagnosis and treatment oficertain renal and metabolic diseases.

The S TEST reagent cartridge Creatinine (CR13) is intended for the quantitative measurement
ofecreatinine in serumff, lithiumi hieparin plasma. K3 EDTA plasmia, and sodiumn citrate plasma
onl the H-itachi Clinical Analyzer E340. The lest systemn is intended for use in clinical
laboratories or physician office laboratories. For in vitro diagnostic use only. Creatinine
measurements are used in the diagnosis and treatment of renal diseases; in monitoring renal
dialysis, and as a calculation basis for measuring other Urine analytes.
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807.92 (a)(6): rchinological Simnila rities au'd IDifferences to (lhe Predicate

The following chart describes similarities and differences between the two test systems.
Chatracteristic Hiitachii s TEST Systemis IlED ICA'l'I(S)

Instrumecnt Platformi IHitachi Clinical Analyzer Rochec cobas 8000 - K 100853

B UN Test Siwwn: K numiber- piending Rocite K nuruber- K 1 00853

Device Class. Regulation Code Class 11.,21 CFR 862.1770 Samle

Classification Product Code C1)N Sallie

Intended Use Quantitative mecasuremient o* B3UN Samec

Testing E-nvironmient I'hvsician office or clinical lab Clinical lab

TetPrnipeKinetic test (UV rate) wvith urcase Kinetic test With) urcase and
Ves Prncileand glutamiate deh>'drogenase glutamiate dehv~drogcnase

Specimien Type H umnan serumn or plasmna IlIoman serum., plasma. or urine

Reportable Range I1.5 to 80.0 nit dl, 1.4 to 112 mi/dl,

Detection Wavelength 340/546 nin (malin/sub) 700/340 mui (sub/main)

Detection I.inmit 0.8 mig/d I. 1 .4 nig/dL

linearitv 0.9 to I110 mg&/dL 1.4 to H12 niuldL-

Precision %KCVs range f~romn 2.3% to 5.0% %CVs range fromi 0.9% to 1.3%
______________________________________________(fiomi product Ia beIi ng)

CRE Test SYsein K numnber- pending Roche K nUmnber- K 100853

D~evice Class. Regulation Code Class 11. 21 CER 862.1225 Samne

Classification Product Code Cox Samle

Intended Use Quanrti tativye measuremntt of CRL Samle

Testingu Environmlent lihvsician offtice or clinical lab Clinical lab- cobas

Tes Prncilel~nz ,vmat ic withi creati nose and Kinetic colorn metric assay based onl
Tes Prnil formation of quinlone pigmient Jallfe method

Specirnien Type I Italian SeRuM or plasmna I-Ionman serum,. plasma., or uirifle

Reportable Range 0. 1 to 25.0 mig/dL, 0.2 to 24.9 mng/dl,
Detection Wavelength 546/700 nm (miain/sub) 570/505 nmn (sub/mnain)

Detection Limit 0.,1 rng/dl, 0.2 ing/dL

Linearity 0. 1 to3l1.3 mg/d L 0.2 to 24.9 mg/~dL

Precision %CVs range fromi 1.4%M to 8.5% %CVs range firoinL ". to 5.01Y
__________________________________ (firom producteing

807.92 (b)(1I): Brief Description of Nonelinical Data
A series of' studies were performed that evaluated the following nonclinical perf'ormance
characteristics for glucose: analytical sensitivity (I im its of detect ion). linearity. 20-day in-
house precision, interferenice testing, in-house method comparisons. and matrices comparison
between sertun and various plasmna options.
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lialyiica/ Sensitivity (Limits of Detection)
The Study followed CLSI EPI 7-A2. The sensitivity/limnit of detection (LoD) for BUN was
calculated to be 0.8 rng/d L, and the LoD for CRE was calculated to be 0.1 in g/d L

Litiearit '/Reportable Range
The Study followed CLSI EP-6A. The BUN test is linear between 0.9 mig/dL- and 110 img/dL-.
and thle GRE test is linear between 0. 1 mig/dl- and 31.3 mg/L. The reportable range for 13UN
is 1.5 nmg/dL to 80 mng/dL-, and the reportable range far GRE is 0. 1mng/dl, to 25 mgl(/dL-.

20-c/nv In-house Precision
The studies f'ollowed CLSI EP5-A2. where three (BUN) or four (GRE) levels of samples
were each tested four timecs a day for 20 days. The results were as follows:

I'rL'cia i, Sujn narr:
___________________I ___________________ NI can (nig/cl 14 Within- Run ii %CV Tota iV,\

BUN Level 1 7.24 J 3.0 5.0
t= 80 ter level Level 2 14.07 1.6 2.7

_____________ Level 3 49.05 1 .2 2.3

CERE Level I 0.59 6.8 8.5
n80pe leelLevel?2 1.752.

Level 3 6.55 2.2
_____________ Level 4 20.34 0.91.

Inteifierence Tesftn
Trhe studies f'ollowecd CLSI EP7-A2. Two serumn pools per analyte were spiked with
increasingly high conccntrations Of Substances. The data demonstrated that the 13UN and
CIB1 systems were not affiected by high levels of the following substances at the levels noted.
Non interference was defined as spiked samples quantitating within I10%/ of the neat samples.

13UN (serum11 pools: -12 mng/dL and 30 rng/dL-)
* Hemoglobin: no interflerence tip to 1,000 Ing/d&
* UnIconjuLgated biliruLbin: no interfecrence tip to 50 mng/iL-
* Lipem ia (I rural ipid ®): no interference tip to 1,000 mg1./diL
* Ascorbic acid: no interference tip to 50 mig/dL

CRIB (serumI pools: -1.5 mig/dl. and 5.7 mig/dL)
* Hlemnoglobin: no interfecrenIce tIP to 250 mig/dL
* Un1conjulgated bilirtLibin no interference tip to 25 Ing/dL
* Lipenmia (Intralipid ®): no interference tip to 1,000 Ing/d&
* Ascorbic acid: no interference uip to 25 Ing/&L
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Alelhocl Comparison - 1BUN
A total of' 162 clinical specimens spanning the dynamic range (2.4 to 78.5 mlg/dL), were
assayed in singleton arid in a blinded fashion by both the Hitachi F40 system (y-axis) and a
standard laboratory systemn (N-axis). The comparative data were analyzed by linear regression
and are shown below. (Cl = confilence interval)

BUN Regression Statistics:

95%/ CI) (95% CI)

162 0.997 0.96 -0.27
(0.95 to09) (-0.64 to00. 10) 27.2 nig/dL, 25.8 mig/dL,

Ala thoIl Comparison - CR E
A total of 100 clinical specimens spanning the dynamic range (0.5 to 24.7 mglL) were
assayed in singleton and in a blinded Fashion by both the H-itachi E40 system (y-axis) and a
*standard laboratory system (N-axis). The comparative data were analyzed by linear regression
and are shown belowv. (Cl = confidence interval)

CRE Regression Statistics: 07-le Cp
11 (95"/% C I) (95%V. CI) lua

10099 (0.98 to.99 (-0.1 o-0.07) 4.26 rng/dl. 4.09 nig/dl,

Alfairices Comparisons- B UN
A study was perf'ormed to validate the use of three plasmna types as anl alternative to serui for
S TEST' Reagoent Cartridge BUN. Thle plasmna types were lithium lieparin. K(3 EDTA. and
sodium citrate. Thirty-six (36) mnatched serum/plasmna samples that spanned the dynamlic
range (2.4 to 75.3 mg/dL-) were assayed in singleton and the results wvere compared using
linear regression (plasma = y-axis, each type). Thle perflormance characteristics were as
fol1lows.

BUN: n = 36, range (sertin) = 2.4 to 75.3 mlg/dL
I Ieparinize(I Plasma EI)TA I'lasnia Na Citrate Plasmia

Sloe 95/oCI 1.1 1.0 .3) 1.0 1(1.001to 1.03) 0.99 (0.971to 1.0 1)
v-inlterce ,t (95%y Iis 0.56 (-0.841to-0.28) -0.61 (-0.941to-0.27) -0.98 (-1.421it,-0.54)

r0.999 0.999 0.998

Aarices Coimarisons- CRE
A study was perf'ormecd to validate the use of three plasma types as an alternative to serum f~or
S TEST Reagent Cartridge CRIB. The plasmra types were lithiumi hepariin, K3 EDITA, and
sodium citrate. Tirt y-n inc (39) matched seruni/plasina samples that spanned the dynamic
range (0.1 to 24.5 mig/dL-) were assayed in singleton and the results were compared using
linear regression (plasmna = y-axis, each type). The pecrformance characteristics wvere as
f'ollows.
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CRE: ia = 39, range (serum) =0. 1 to 24.5 mg/dL
liep)afltizc(I 13lasma El)TA Plasmia Ma Citrate Plasmali

Slope (95% CIS) 0.99 (0.98 to 1.00) I1.0 1(1 .00 to I1.02) 1.00 (0.99 to I1.02)
y-iatercept (95% Cis) -0.02 (-0.081to0.05) -0.06 (-0.151to0.03) -0.05 (-0.14 toi 0.05)

r 0.999 0.999 0.999

807.92 (b)(2): Brief Description of Clinical Data
StUdies for precision and method comparison (accuracy) wvere performed at three external
POL.-type sites to evaluate the Hitachi E-4 Clinical Analyzer Nvith S TEST Reagent
Cartridges for BUN and CRE in one of' its targeted intended Use environments, the
Physician's office laboratory.

I-or the external Site prcision stUdy, each site received thiree blinded serumo samples (the
Precision Panel, labeled A. B3. and C) that were chosen to represent lowv, middle, and high
concentrations of' BUN or CR13. Each sample wvas assayed six times per day for five days,
reporting 30 results per level. Precision estimates for total precision were as f'ollows:

BUN (tng/d1L)
n = 30 repliicates per samnple per site

NMean Within-run iPrecision Total Precisionl
Site # Samiple (nig/dIL) SD (migldL) !"%V SI1) (m]g/d L) %XCNV

IA I 12.04 0.13 1.IA 0.22 1.8
2 A 10.92 0.26 j 2.3 0.393.
3_____ A 11.68 0.24 I 2.0 0.23 2.0
I 13 46.94 0.37 I 0.8 0.69 1.5
2 13 45.40 0.811 0.65 1.4

3 B2 464048 1.0 0.66 1.4
1C 75.6 0.71 0.-069 0,9

2 C 4.290.60 0. 0.8512
3 C 75.23 0.41 0.5 0.47 0.6

CRE (ng/L
nt = 30 replicates per sample per site

Site N S;tni;1ec Mean ] Withini-run PrecisionTtlPrcso

S(mg1/tIL) SD) (mg/dl-) j /.%V S)(gd.

IA058 0.03 j 5.0 0.04 6.8
2 . A 0.00.00 0.1 0.00 0.0
3 A 1 0.51 0.03 I 6.7 0.03 6.7
I 13 1.80 0.3 j 180.07 3.8

213 1.8 0.0 I 1.8 0.07 3.8
3_____ B 1.61 0.03 2.0 0.07 4.4
1 C 6.52 0.05 [ 0.7 0.13 2.1
2 C 6.38 0.05 ()0.8 0.08 1.2
3 C 5.95 0.07 [ 1.2 0.31 5.2
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For the 13UN external method comparison studies, at series of' approx ri ate K 75 scri ur
specimens with BUN valuies ranging fromn 5.7 mlg/dL- to 73.6 ng/dL. were assayed on the
Ilitachi Clinical Analyzer 240 at three sites using S TEST Reagent Cartridge BUNl y) and a
comparative method as the reference method (x). The sameI stuidy design was used for the S
TEST Reagent GRE. using approximately 45 serum specimens ranging from 0.6 mg/dL to
24.1 mig/dl- CRE. Linear regression analyses (least squares) yielded the following reslts.

____POL ACCURACY DATA SUMMIARY- 3U Ing/dL)

St# n Range Regression .. r- CP* C1*
Site / ( ) [E quat i on S lope I TI teivcpt

7 5 60736 y = 0.98x - 0.23 0.999 0.96 10)0.9 -0.59 to 0.13
2 4 5.1069.3 v = 0.94x - 0.24 0.999 0,39o095 051.0

3 73 5.710o70.8 V= 0.95x\ -0. 05 0.999 0.93 to) 0.96 -0.4110o0.32
*95%N Confidence: Interval

_____ lOL ACCURACY l)ATA SUMMARY- CRE (nig/dL)
Site Range Rzegressi on -~ Slp It*cp

# n o(ng/dI.) &qumion Soe1I111t
1 45 0.610o23.5 v = 0.97x - 0.06 0.99 0.96 to 0.98 -0. 1310o 0.02
2 44 0.61to24.1 v =0.98N - 0.09 0O99) 0.9610o0.99 -0. 1910o0.02
3 47 0.61to22.8 v= t.96.x - 0.04 0.999 0.95 to 0.96 -0. 101to0.02

*95% Confidence: IntervaI

807.92 (b)(3): Conclusions fromt Nonclinical and Clinical lesling
Nonclinical and clinical testing was performed for (lie S TEST Reagent Cartridge 13UN and
CRE. Thte test systemn was shown to be safe and ef'fective for its intended Use.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public I ]with Serice

Document Contro Center - W066-C,609

October 28, 2013 Silve Spring. MD 20993-"02

Hitachi Chemical Diagnostics, Inc.
c/o Erika Ammirati
Ammirati Regulatory Consulting
575 Shirlynn Court
LOS ALTOS CA 94022

Re: K132462
Trade/Device Name: S TEST Reagent Cartridge Blood Urea Nitrogen (BUN)

S TEST Reagent Cartridge Creatinine (CRE)
Regulation Number: 21 CFR 862.1770
Regulation Name: Urea nitrogen test system
Regulatory Class: 11
Product Code: CON, CGX
Dated: August 6, 2013
Received: August 12, 2013

Dear Ms. Ammirati:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class 11 (Special Controls) or class Ill (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 2 1, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Parts 801 and 809); medical device reporting (reporting of
medical device-related adverse events) (21 CFR 803); good manufacturing practice requirements
as set forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the
electronic product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-
1050.
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If you desire specific advice for your device on our labeling regulations (21 CER Parts 801 and
809), please contact the Division of Small Manufacturers, International and Consumer
Assistance at its toll-free number (800) 638 2041 or (301) 796-7100 or at its Internet address
htty://www.fda.gov/MedicalDevices/ResourcesforYou/Industr/defaulthtm. Also, please note
the regulation entitled, "Misbranding by reference to premnarket notification" (2ICFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
httu2://www.fda.gov/MedicalDevices/Safetv/RevortaProblem/defaulthtm for the CDRH's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 638-2041 or (301) 796-7 100 or at its Internet address
httr)://www.fda.flov/MedicalDevices/Reso~xrcesforYou/Industry/defaiulthtm.

Sincerely yours,

CaroI FG;on ! for
Courtney H-. Lias, Ph.D.
Director
Division of Chemistry and Toxicology Devices
Office of In Vitro Diagnostics

and Radiological Health
Center for Devices and Radiological Health

Enclosure



INDICATIONS FOR USE

510(k) Number (if Known): k132462

Device Namne:
S T-EST Reagent Cartridge Blood Urea Nitrogen (BUN)
S TEST Reagent Cartridge Creatinine (CRE)

Indications for Use:

The S TEST Reagent Cartridge Blood Urea Nitrogen (BUN) is intended for the quantitative
measurement of BUN in serum, lithium heparin plasma. K3 EDTA plasma, and sodium citrate
plasma on the Hitachi Clinical Analyzer E40. The test system is intended for use in clinical
laboratories or physician office laboratories. For in vitro diagnostic use only. BUN
measurements are used in the diagnosis and treatment of certain renal and metabolic diseases.

The s TEST Reagent Cartridge Creatinine (CRE) is intended for the quantitative measurement of'
creatinine in serum, lithium heparin plasma, K3 EDTA plasma, and sodium citrate plasma on the
H-itachi Clinical Analyzer E40. The test system is intended for use in clinical laboratories or
physician office laboratories. For in vitro diagnostic use only. Creatinine measurements are used
in the diagnosis and treatment of renal diseases, in monitoring renal dialysis. an(] as a calculation
basis for measuring other urine analytes.

Prescription Use X And/Or Over the Counter Use __

(2 I CFR Pait 801 Subpart D) (21 CFR Part 801 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE: CONTINUE ON ANOTHER PAGE IF'
NEEDED)

Concurrence of CDRH-, Office of In Vitro Diagnostics and Radiological Health (OIR)

R u th N4 CQVibs Ie r -S
Division Sign-Off
Office of In Vitro Diagnostics and Radiological Health (OIR)

510(k) k132462
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